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(54) EXHAUST EMISSION CONTROL DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission device capable of appropriately controiGng the 
state of an exhaust ennission catalyst by using a 
CO2 absorbing/releasing means. 

SOLUTION: The exhaust emission control device is 
equipped with: the exhaust emission control catalyst 6 
provided in an eschaust passage 2 of an engine 1; a 
CO2 absorbing/releasing member 5 for absorbing 
CO2 In a first stale and releasing CO2 in a second starts, 
provided on the further upstream side of the exhaust 
emission control catalyst 6 Inside the exhaust passage 
^ a heater 4 for changing CO2 atisorboigA^le^ing 
member 5 between the first and the second states: and 
an ECU 8 for operating the heater 4 so that the 
releasing amount of CO2 from the absorbrigAieleasing 
member 5 Is controDed according to the state of the 
Bxhaust emission control catalyst 6. 
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(54) EXHAUST EMISSION CONTROL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust emission device 
capable of appropriately controlling the state of an exhaust 
emission catalyst by using a C02 absorbing/releasing means. 
SOLUTION: The exhaust emission control device is equipped with: 
the exhaust emission control catalyst 6 provided in an exhaust 
passage 2 of an engine 1 ; a 002 absorbing/releasing member 5 for 
absorbing C02 in a first state and releasing C02 in a second state, 
provided on the further upstream side of the exhaust emission 
control catalyst 6 inside the exhaust passage 2; a heater 4 for 
changing 002 absorbing/releasing member 5 between the first and 
the second states; and an ECU 8 for operating the heater 4 so that 
the releasing amount of C02 from the absorbing/releasing member 
5 is controlled according to the state of the exhaust emission 
control catalyst 6. 
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* NOTICES * 

iTPO and NCI PI are not responsible £or any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The exhaust air purification catalyst prepared in the engine flueway, 

A C02 absorption emission means to be formed in the upstream rather than said exhaust air purification catalyst 
in said flueway, to absorb C02 in the 1st condition, and to emit C02 in the 2nd condition, 
A condition adjustment means to change said C02 absorption emission means between said 1st condition and 
said 2nd condition, 

The purge of the exhaust gas characterized by having the burst size control means which operates said condition 
adjustment means so that the burst size of C02 fi-om said C02 absorption emission means may be controlled 
according to the condition of said exhaust air purification catalyst. 
[Claim 2] 

Said burst size control means is the purge of the exhaust gas according to claim 1 characterized by operating 
said condition adjustment means so that said C02 absorption emission means may be held at the 2nd condition 
when the temperature of said exhaust air purification catalyst rises across predetermined tolerance, and said 
C02 absorption emission means may be held in said tolerance at said 1st condition. 
[Claim 3] 

It is the purge of the exhaust gas according to claim 1 or 2 which it can respond to the temperature requirement 
where said the 1st condition and said 2nd condition differ fi-om each other mutually, and said condition 
adjustment means can supply heat to said C02 absorption emission means, and is characterized by for said 
burst size control means to control said burst size by operating the heating value supplied to said C02 
absorption emission means fi'om said condition adjustment means. 
[Claim 4] 

The purge of exhaust gas given in any 1 term of claims 1 -3 characterized by to have a property study means 
supervise change of the physical quantity produced to the flueway or inhalation-of-air path of said engine 
according to an absorption emission operation of C02 by said C02 absorption emission means, and learn the 
absorption emission characteristic of said C02 absorption emission means based on the monitor result. 
[Claim 5] 

Said property study means is the purge of the exhaust gas according to claim 4 characterized by leaming the 
rate of absorption and the emission rate of C02 by said C02 absorption emission means by supervising change 
produced in the differential pressure before and behind the inhalation air content of said inhalation-of-air path, a 
MAP, or said C02 absorption emission material as said physical quantity. 
[Claim 6] 

The purge of the exhaust gas according to claim 3 characterized by having a property study means to leam the 
temperature requirement corresponding to said the 1st condition and said 2nd condition, respectively by 
supervising change of C02 concentration of said flueway according to an absorption emission operation of C02 
by said C02 absorption emission means, and the temperature of said C02 absorption emission means. 
[Claim 7] 

The purge of exhaust gas given in any 1 term of claims 1-6 characterized by having an absorbed amount 
presumption means to presume C02 amount absorbed by said C02 absorption emission means based on the 
condition of one of exhaust gas at least among the exhaust gas which flows out of the exhaust gas and this C02 
absorption emission means which are led to said C02 absorption emission means. 
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[Claim 8] 

A catalyst regeneration means to make carry out the temperature up of said exhaust air purification catalyst, and 
to reproduce the exhaust air purification catalyst concemed is provided further, 

Said burst size control means is the purge of the exhaust gas according to claim 3 which said C02 absorption 
emission means is in the temperature requirement corresponding to said 1 st condition, and is characterized by 
operating said condition adjustment means so that it may be held at the temperature near a boundary with the 
temperature requirement corresponding to said 2nd condition during playback of said catalyst by said catalyst 
regeneration means. 
[Claim 9] 

It is the purge of the exhaust gas according to claim 2 characterized by having a playback target temperature 
control means to control said target temperature based on said emission frequency so that the emission 
frequency of said C02 under playback of said catalyst by said catalyst regeneration means is detected, and the 
target temperature of said exhaust air purification catalyst by said catalyst regeneration means falls, when this 
emission frequency is high. 
[Claim 10] 

The exhaust air purification catalyst prepared in the engine flueway, 

A C02 absorption emission means to be formed in the upstream rather than said exhaust air purification catalyst 
in said flueway, to absorb C02 in the 1 st condition, and to emit C02 in the 2nd condition, 
A condition adjustment means to change said C02 absorption emission means between said 1st condition and 
said 2nd condition. 

An absorbed amount presumption means to presume C02 amount absorbed by said C02 absorption emission 
means. 

The purge of the exhaust gas characterized by having the absorbed amount control means which operates said 
condition adjustment means so that the absorbed amount of C02 of said C02 absorption emission means may 
be controlled according to the presumed result of said absorbed amount presumption means. 
[Claim 11] 

It is the purge of the exhaust gas according to claim 1 0 which it can respond to the temperature requirement 
where said the 1st condition and said 2nd condition differ from each other mutually, and said condition 
adjustment means can supply heat to said C02 absorption emission means, and is characterized by for said 
absorbed amount control means to control said absorbed amount by restricting supply of the heat to said C02 
absorption emission means from said condition adjustment means. 
[Claim 12] 

A detour means to bypass said C02 absorption emission means and to draw exhaust gas. 

The purge of the exhaust gas according to claim 1 or 10 characterized by having a flow rate adjustment means 

to adjust the ratio of the flow rate of the exhaust gas led to said C02 absorption emission means, and the flow 

rate of the exhaust gas drawn through said detour means. 

[Claim 13] 

The purge of the exhaust gas according to claim 1 or 10 characterized by for the rate of absorption of C02 in 
said C02 absorption emission meems having the pressure and the correlation, and forming the exhaust air 
diaphragm means in said flueway rather than said C02 absorption emission means at the downstream. 
[Claim 14] 

The purge of the exhaust gas according to claim 1 or 10 characterized by forming a selection means to choose a 
C02 absorption emission means to pass said exhaust gas in said flueway while two or more C02 absorption 
emission means are formed in said flueway at juxtaposition. 
[Claim 15] 

The purge of the exhaust gas according to claim 3 or 1 1 characterized by being installed in said flueway in order 
of said condition adjustment means, said C02 absorption emission means, and said exhaust air purification 
catalyst. 
[Claim 16] 

The purge of the exhaust gas according to claim 3 or 1 1 characterized by being installed in said flueway in order 
of said C02 absorption emission means, said condition adjustment means, and said exhaust air purification 
catalyst. 
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* NOTICES * 

JFO euxd NCIPI are no^ responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the purge of the exhaust gas using C02 absorption emission means. 
[0002] 

[Description of the Prior Art] 

C02 absorption emission material which absorbs C02 (carbon dioxide) in the temperature requirement from a 
room temperature to near 600-degreeC, and emits C02 in the temperature requirement more than 680-degreeC 
is known (nonpatent literature 1 reference). Moreover, C02 absorption emission material and an exhaust air 
purification catalyst are installed in the lower stream of a river of the flueway of a gasoline engine, the partial 
pressure of C02 which absorbs C02 in exhaust gas by C02 absorption emission material, and is led to an 
exhaust air purification catalyst is reduced, and the technique which promotes oxidation reaction of CO in an 
exhaust air purification catalyst by that cause is also known (patent reference 1 reference). In addition, there is 
patent reference 2-4 as a conventional technique about this invention. 
[0003] 

[Nonpatent literature 1] 

TOSHIBA REVIEW Vol.56 and No.8 (2001) - the 1 1 -14th page 

[Patent reference 1] 

JP,1 1-262631, A 

[Patent reference 2] 

JP,2001-96122,A 

[Patent reference 3] 

JP,11-262632,A 

[Patent reference 4] 

JP,2001-178842,A 

[0004] 

[Problem(s) to be Solved by the Invention] 

As an exhaust emission control device of a diesel power plant, the exhaust air purification system which 
combined the particulate filter and the NOx occlusion reduction catalyst is put in practical use. It is necessary to 
perform periodically catalyst regeneration called oxidation of PM (particulate matter) and the dissolution of 
sulfur poisoning collected on the catalyst, and to carry out the temperature up of the temperature of a catalyst to 
predetermined activity temperature for that pxxrpose in this kind of exhaust emission control device. 
Conventionally, the temperature up of a catalyst is realized by raising the temperature of the exhaust gas 
discharged from an engine, or adding a fuel to exhaust gas, and producing combustion near a catalyst. However, 
there is a possibility that it may carry out that HC and PM collected on the interior of a catalyst bum all at once 
at the time of the temperature up of a catalyst etc., and whenever [ catalyst temperature ] may go up rapidly. 
Therefore, from a viewpoint of overheating prevention of a catalyst, the target upper limit temperature at the 
time of regeneration must be set up lowness. The effectiveness of regeneration is correlated with the heating 
value applied to a catalyst, if whenever [ catalyst temperature ] is low, effectiveness gets worse, time amount 
required for processing will become long, and the effect of fuel consumption getting worse in connection with it 
etc. which is not desirable will produce it. Although target upper limit temperature may be able to be set up 
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more highly than before, avoiding overheating if there is a means by which whenever [ catalyst temperature ] 
may be reduced efficiently, using C02 absorption emission means for such the purpose conventionally is not 
examined. 
[0005] 

Then, this invention aims at offering the purge of the exhaust gas which can control the condition of an exhaust 

air purification catalyst appropriately using C02 absorption emission means. 

[0006] 

[Means for Solving the Problem] 

The exhaust air purification catalyst with which the purge of the 1 st exhaust gas of this invention was prepared 
in the engine flueway, A C02 absorption emission means to be formed in the upstream rather than said exhaust 
air purification catalyst in said flueway, to absorb C02 in the 1st condition, and to emit C02 in the 2nd 
condition, A condition adjustment means to change said C02 absorption emission means between said 1st 
condition and said 2nd condition. The technical problem mentioned above is solved by having the burst size 
control means which operates said condition adjustment means so that the burst size of C02 fi-om said C02 
absorption emission means may be controlled according to the condition of said exhaust air purification catalyst 
(claim 1). 
[0007] 

If C02 absorption emission means is held in the 2nd condition by actuation of a condition adjustment means 
according to this invention, C02 will be emitted fi-om C02 absorption emission means, the combustion reaction 
within an exhaust air purification catalyst will be suppressed by that C02, and the temperature rise of an 
exhaust air purification catalyst will be controlled. WTien it is not necessary to emit C02, by actuation of a 
condition adjustment means, C02 absorption emission means is held in the 1 st condition, and C02 in exhaust 
gas is absorbed with C02 absorption emission means. The partial pressure of C02 gas in the exhaust gas led to 
an exhaust air purification catalyst can be reduced by this, oxidation reaction of CO in exhaust gas can be 
promoted, and the purification effectiveness of exhaust gas can be raised. Thus, by operating a condition 
adjustment means according to the condition of an exhaust air purification catalyst, the condition of an exhaust 
air purification catalyst is appropriately controllable using C02 absorption emission means. 
[0008] 

In the purge of the exhaust gas of this invention, although it is desirable to be carried out by relating with the 
temperature of an exhaust air purification catalyst as for actuation of the condition adjustment means according 
to the condition of an exhaust air purification catalyst, in view of the combustion depressant action which C02 
gas brings about, it relates with the control parameter of the engine which brings about the temperature change 
of an exhaust air purification catalyst, and a condition adjustment means may be operated. A means to operate 
the condition adjustment means based on such a control parameter is also included in the burst size control 
means of this invention in the point of realizing control of C02 burst size according to the condition of an 
exhaust air purification catalyst. In addition, it is contained in the concept of control of a burst size also when 
setting a burst size as 0. 
[0009] 

Moreover, in this invention, a condition adjustment means can operate C02 absorption emission means in both 
the 1st condition and the 2nd condition, and may force or hold C02 absorption emission means in the condition 
of either the 1st or a 2nd. If C02 absorption emission means changes to the 1st condition when in the case of 
the latter a condition adjustment means holds C02 absorption emission means in the 2nd condition and 
suspends the specific actuation by specific actuation, or even if reverse, there will be no change in the thing 
[ that C02 absorption emission means changes with condition adjustment means between the 1st condition and 
the 2nd condition ]. 
[0010] 

It sets to the purge of the exhaust gas of this invention, and if the temperature of said exhaust air purification 
catalyst rises across predetermined tolerance, said C02 absorption emission means will be held at the 2nd 
condition, and in said tolerance, said burst size control means may operate said condition adjustment means so 
that said C02 absorption emission means may be held at said 1st condition (claim 2). Thus, C02 is made to 
emit at the time of the temperature rise of an exhaust air purification catalyst, overheating is prevented, and 
while the temperature of an exhaust air purification catalyst is falling, C02 can be made to absorb by operating 
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a condition adjustment means. 
[0011] 

In the purge of the exhaust gas of this invention, it may correspond to the temperature requirement where said 
the 1st condition and said 2nd condition differ from each other mutually, said condition adjustment means can 
supply heat to said C02 absorption emission means, and said burst size control means may control said burst 
size by operating the heating value supplied to said C02 absorption emission means from said condition 
adjustment means (claim 3). According to this mode, C02 absorption emission means can be changed to the 
2nd condition, and the temperature of C02 absorption emission means can be reduced and it can be made to 
chemge to the 1st condition by restricting a heating value by supplying heat from a condition adjustment means. 
A condition adjustment means can be easily constituted using well-known pyrogen units, such as an electric 
heater. 
[0012] 

The purge of the exhaust gas of this invention may supervise change of the physical quantity produced to the 
flueway or inhalation-of-air path of said engine according to an absorption emission operation of C02 by said 
C02 absorption emission means, and may be equipped with a property study means to leam the absorption 
emission characteristic of said C02 absorption emission means based on the monitor result (claim 4). When 
C02 is absorbed, the partial pressure of C02 in exhaust gas falls, when C02 is emitted, the partial pressure of 
C02 in exhaust gas rises on the contrary, and those effects appear as change of the gas presentation ratio of a 
flueway, or change of a pressure. In connection with the pressure variation of a flueway, effect called change of 
an inhalation air content or a MAP appears also about an inhalation-of-air path. Therefore, if change of the 
physical quantity correlated with absorption emission of C02 is supervised, the absorption emission 
characteristic of absorption or emission of that C02 absorption emission means is in which condition of 
absorption of C02 and emission or C02 being performed at the rate of how much can be learned. The precision 
of control can be raised by making the absorption emission characteristic specified by such study reflect in 
actuation of a condition adjustment means. 
[0013] 

In addition, although the above also touched, said property study means may leam the rate of absorption and the 
emission rate of C02 by said C02 absorption emission means by supervising change produced in the 
differential pressure before and behind the inhalation air content of said inhalation-of-air path, a MAP, or said 
C02 absorption emission material as said physical quantity (claim 5). An inhalation air content increases, so 
that rate of absorption is large, and a MAP has the relation to which it falls to and the differential pressure 
before and behind C02 absorption emission means also falls, and a correlation contrary to these arises at the 
time of emission. If such a correlation is used, the absorption and the emission rate which **(ed) for each C02 
absorption emission means can be grasped. 
[0014] 

Moreover, when the 1st condition and 2nd condition are matched with a mutually different temperature 
requirement, it sets. By supervising change of C02 concentration of said flueway according to an absorption 
emission operation of C02 by said C02 absorption emission means, and the temperature of said C02 
absorption emission means You may have a property study means to leam the temperature requirement 
corresponding to said the 1st condition and said 2nd condition, respectively (claim 6). In this case, it can 
distinguish whether C02 absorption emission means is in the 1st condition or 2nd condition from change of 
C02 concentration, and each temperature requirement of the 1st condition and the 2nd condition can be **(ed) 
and grasped for each C02 absorption emission means by supervising temperature collectively. In addition, the 
monitor of change of the concentration of C02 is included not only when detecting or presuming the 
concentration of C02 itself by the sensor, but when detecting or presuming the concentration (for example, 
oxygen density) of other gases which have concentration change and the correlation of C02. 
[0015] 

In the purge of the exhaust gas of this invention, you may have an absorbed amount presumption means to 
presume C02 amount absorbed by said C02 absorption emission means based on the condition of one of 
exhaust gas at least among the exhaust gas which flows out of the exhaust gas and this C02 absorption emission 
means which are led to said C02 absorption emission means (claim 7). For example, since the flow rate of C02 
led to C02 absorption emission means from the flow rate of exhaust gas and C02 concentration which are led 
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to C02 absorption emission means is known, if this is made into a key, when it grasps what C02 is absorbed 
for C02 absorption emission means and it is insufficient of absorbed amounts in it, it can control switching to 
the 1st condition positively etc. Moreover, if its attention is paid to the condition (a flow rate and C02 
concentration) of the exhaust gas which flows out of C02 absorption emission means, since C02 flow rate 
seasoned with absorption of C02 by C02 absorption emission means or the effect of emission can be grasped 
When C02 flow rate led to C02 absorption emission means can regard it as a default, in view of engine 
operational status, the absorbed amount or burst size of C02 can be grasped only by supervising the condition 
of the exhaust gas which flows out of C02 absorption emission means. Furthermore, C02 absorbed amount or 
burst size of C02 absorption emission means can be grasped also by comparing the condition of the exhaust gas 
before and behind C02 absorption emission means. Concentration is not taken into consideration but the 
absorbed amount or burst size of C02 can be grasped also by comparing the difference of the flow rate before 
and behind C02 absorption emission means. In addition, a sensor etc. may detect the flow rate of exhaust gas, 
and the concentration of C02, and they may be presumed based on the condition of other physical quantity (or 
engine control parameter) of having them and a correlation. 
[0016] 

[ when said the 1st condition and 2nd condition are matched with a mutually different temperature 
requirement ] the purge of the exhaust gas of this invention A catalyst regeneration means to make carry out the 
temperature up of said exhaust air purification catalyst, and to reproduce the exhaust air purification catalyst 
concemed is provided further. Said burst size control means During playback of said catalyst by said catalyst 
regeneration means, said C02 absorption emission means is in the temperature requirement corresponding to 
said 1st condition, and said condition adjustment means may be operated so that it may be held at the 
temperature near a boundary with the temperature requirement corresponding to said 2nd condition (claim 8). 
[0017] 

During playback of an exhaust air purification catalyst, HC and PM which had collected near the catalyst may 
bum and whenever [ catalyst temperature ] may go up suddenly. When such a rapid temperature rise is detected 
or predicted, the temperature up of the C02 absorption emission means can be immediately carried out to the 
temperature requirement corresponding to the 2nd condition, and emission of C02 can be made to start 
immediately according to the above-mentioned mode. 
[0018] 

In switching the condition of C02 absorption emission means by whether the temperature of an exhaust air 
purification catalyst exceeds tolerance in the purge of the exhaust gas of this invention The emission firequency 
of said C02 under playback of said catalyst by said catalyst regeneration means is detected. When this emission 
fi-equency is high, you may have a playback target temperature control means to control said target temperature 
based on said emission fi-equency so that the target temperature of said exhaust air purification catalyst by said 
catalyst regeneration means falls (claim 9). 
[0019] 

Since it means that the temperature of an exhaust air purification catalyst tends to exceed tolerance when the 
emission frequency of C02 is high, the temperature rise exceeding the tolerance of an exhaust air purification 
catalyst can be suppressed by lowering the target temperature in catalyst regeneration in such a case. 
[0020] 

The exhaust air purification catalyst with which the purge of the 2nd exhaust gas of this invention was prepared 
in the engine flueway, A C02 absorption emission means to be formed in the upstream rather than said exhaust 
air purification catalyst in said flueway, to absorb C02 in the 1st condition, and to emit C02 in the 2nd 
condition, A condition adjustment means to change said C02 absorption emission means between said 1st 
condition and said 2nd condition. An absorbed amount presumption means to presume C02 amount absorbed 
by said C02 absorption emission means. The technical problem mentioned above is solved by having the 
absorbed amount control means which operates said condition adjustment means so that the absorbed amount of 
C02 of said C02 absorption emission means may be controlled according to the presumed result of said 
absorbed amount presumption means (claim 10). 
[0021] 

Since the absorbed amount of C02 is presumed according to the purge of this invention, if it puts in another 
way when an absorbed amount is insufficient, when allowances are in absorptance, by actuation of a condition 
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adjustment means, C02 absorption emission means can be held in the 1st condition, and C02 in exhaust gas 
can be positively absorbed for C02 absorption emission means, C02 of amount sufficient by the way whose 
emission of C02 is the need can be supplied certainly by this, and the temperature rise of an exhaust air 
purification catalyst can be suppressed. In addition, the interpretation about a condition adjustment means is the 
same as the case of the 1st purge mentioned above, and good. It is contained in the concept of control of an 
absorbed amount also when setting an absorbed amount as 0. 
[0022] 

In the 2nd purge of this invention, it corresponds to the temperature requirement where said the 1st condition 
and said 2nd condition differ from each other mutually, and said condition adjustment means supplies heat to 
said C02 absorption emission means. In this case, said absorbed amount control means can control said 
absorbed amount by restricting supply of the heat to said C02 absorption emission means from said condition 
adjustment means (claim 11). 
[0023] 

In each purge of this invention, you may have a flow rate adjustment means to adjust the ratio of the flow rate 
of the exhaust gas led to a detour means to bypass said C02 absorption emission means and to draw exhaust 
gas, and said C02 absorption emission means, and the flow rate of the exhaust gas drawn through said detour 
means (claim 12). In this case, by adjusting the ratio of a flow rate with a flow rate adjustment means, the flow 
rate of the exhaust gas which passes C02 absorption emission means can be changed, and the absorbed amoimt 
and burst size of C02 can be adjusted. For example, when allowances are in C02 absorptance of C02 
absorption emission means, it is desirable to make the flow rate of the exhaust gas which passes C02 absorption 
emission means increase. When there is a possibility that there may be too many C02 burst sizes and an 
exhaust air purification catalyst may be cooled beyond the need, the burst size of C02 can be decreased by 
making the flow rate of the exhaust gas which goes via a detour means increase. 
[0024] 

In each purge of this invention, when the rate of absorption of C02 in said C02 absorption emission means has 
the pressure and the correlation, an exhaust air diaphragm means may be formed in said flueway rather than 
said C02 absorption emission means at the downstream (claim 13). By changing the drawing condition of 
exhaust air by the exhaust air diaphragm means, the surrounding pressure of C02 absorption emission means 
can be adjusted, and the rate of absorption of C02 in C02 absorption emission means can be changed. This 
becomes possible to control the rate of absorption of C02 through actuation of an exhaust air diaphragm. 
[0025] 

In each purge of this invention, while two or more C02 absorption emission means are formed in said flueway 
at juxtaposition, a selection means to choose a C02 absorption emission means to pass said exhaust gas may be 
formed in said flueway (claim 14). In this case, when C02 absorbed amount of one C02 absorption emission 
means reaches a limitation, it can continue, C02 can be absorbed and C02 amount absorbable [ with the whole 
purge ] can be made to increase by leading exhaust gas to other C02 absorption emission means. By changing 
the 1st condition and 2nd condition by each of two or more C02 absorption emission means, according to the 
condition of a flueway or exhaust gas, exhaust gas can be led to optimal C02 absorption emission means, and 
the absorption efficiency and emission effectiveness of C02 can also be optimized, 
[0026] 

In each purge of this invention, when it is that to which a condition adjustment means supplies heat and 
switches the condition of C02 absorption emission means, it may be installed in said flueway in order of said 
condition adjustment means, said C02 absorption emission means, and said exhaust air purification catalyst 
(claim 15). According to such arrangement, since C02 absorption emission means is located in a line with the 
lower stream of a river of a condition adjustment means along the flow direction of exhaust gas, the heat of a 
condition adjustment means is efficiently told by C02 absorption emission means. 
[0027] 

Or it may be installed in said flueway in order of said C02 absorption emission means, said condition 
adjustment means, and said exhaust air purification catalyst (claim 16). In this case, heat can be supplied to 
C02 absorption emission means by heat conduction or radiation from a condition adjustment means. 
Moreover, overheating of the condition adjustment means itself can also be prevented by C02 emitted from 
C02 absorption emission means. 
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[0028] 

[Embodiment of the Invention] 

(1st operation gestalt) Drawing 1 shows 1 operation gestalt of the purge of the exhaust gas of this invention. 
With this operation gestah, the diesel power plant 1 of the internal combustion type used as a source for transit 
of a car of power is made into an object, and while being the flueway 2 of that engine 1, the exhaust air 
purification unit 3 conceming this invention is formed. The exhaust air purification unit 3 comes to arrange the 
pyrogen unit 4 as a condition adjustment means, C02 absorption emission material 5 as a C02 absorption 
emission means, and the exhaust air purification catalyst 6 in order along the flow direction (an arrow head EX 
shows all over drawing.) of a flueway 2. These pyrogen units 4, C02 absorption emission material 5, and the 
exhaust air purification catalyst 6 are unified non-detachable mutually. 
[0029] 

a thing for a pyrogen unit 4 to heat C02 absorption emission material 5 — it is — it should become — it is 
desirable to use the pjrrogen unit excellent in the responsibility of temperature control. For example, the electric 
heater which generates heat by supply of electrical energy can be suitably used as a pyrogen unit 4. EHC 
(electric heat catalyst) may be used as a pyrogen unit. C02 absorption emission material 5 is the well-known 
thing equipped with the property which absorbs C02 in the temperature requirement of a degreeC-b"C (an 
emission rate is negative), and emits C02 in the temperature requirement of c degreeC - d degreeC (an emission 
rate is forward), as the multiple oxide of a lithium, for example, zirconate, (Li2Zr03) was constituted as a 
subject and the property was shown in drawing 2 . Although each temperature of a-d is suitably changed 
according to the quality of the material and the purpose of using C02 absorption emission material, it is a= 400- 
degreeC, b= 580-degreeC, c= 600-degreeC, and about [ d= 700 degrees ] C as an example. 
[0030] 

Furthermore, the exhaust air purification catalyst 6 is a well-known NOx occlusion reduction catalyst to which 
the catalyst matter which functions on catalyst **** made from the cerarnics as an NOx occlusion reduction 
catalyst was made to adhere. As a catalyst regeneration means to carry out the temperature up of the exhaust air 
purification catalyst 6, and to regenerate PM oxidation, the dissolution of sulfur poisoning, etc., the fuel supply 
system 7 is formed in the upstream flueway 2 rather than the exhaust air purification unit 3. 
[0031] 

The calorific value of the pyrogen unit 4 mentioned above and the amount of supply of the fuel by the fuel 
supply system 7 are controlled by ECU (engine control unit)8. Moreover, in case PM oxidization of the exhaust 
air purification catalyst 6 and regeneration of sulfur poisoning are performed, the service condition of an engine 

1 is operated by ECUS so that the temperature of exhaust gas may rise. 
[0032] 

ECUS is constituted as a computer equipped with CPU and RAM as a peripheral device required for the 
actuation, ROM, the input/output interface, etc., and controls actuation of an engine 1 or each equipments 4 and 
7 according to various kinds of programs recorded on ROM. The information on the inhalation air content 
which the air flow meter 10 of the inhalation-of-air path 9 detected to ECUS as information which ECUS should 
refer to in the control. The information on the MAP which the intake-pressure sensor 12 of an intake manifold 
1 1 detected. The information on the concentration of the information on the temperature of C02 absorption 
emission material 5 which the temperature sensor 1 3 detected, and the specific component in the exhaust gas 
which the down-stream exhaust air component sensor 14 detected rather than the exhaust air purification 
catalyst 6 of a flueway 2, for example, the concentration of oxygen or C02, is given. In addition, although 
information was given to ECUS from various sensors for the operation control of an engine 1 etc., illustration of 
each sensor was omitted. 
[0033] 

Next, below with reference to drawing 3 , various kinds of processings performed in order that ECUS may 

operate a pyrogen unit 4 and a fuel supply system 7 are explained. 

[0034] 

Drawing 3 and drawing 4 show the absorption emission characteristic study routine which ECUS performs, in 
order to leam the absorption emission characteristic of C02 absorption emission material 5 shown in drawing 

2 . It is started like [ immediately after starting between the colds of an engine 1 ] in the phase where the 
temperature of C02 absorption emission material 5 is lower than the absorption initiation temperature C of a 
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degrees, and this routine is repeatedly performed until it can acquire the absorption emission characteristic. By 

performing this routine, ECUS functions as a property study means. 

[0035] 

In the routine of drawing 3 , ECUS operates a pyrogen unit 4 at step SI first, and heats C02 absorption 
emission material 5. Then, in step S2, the temperature of C02 absorption emission material 5 is acquired from a 
temperature sensor 13, and the oxygen density under exhaust air is further acquired from the exhaust air 
component sensor 14 at step S3. Next, if whether "1" is set or not judges to an absorption flag and it is not set to 
it by step S4, it judges whether it progresses to step S5 and "1" is set to the emission flag. And if not set, it 
progresses to step S6, and it judges whether the oxygen density in the exhaust gas acquired at step S3 started the 
rise to the predetermined reference value. A reference value here is the oxygen density by which C02 
absorption emission material 5 should be contained in exhaust gas when neither absorption nor emission carries 
out C02. It is the oxygen density which should be detected when C02 absorption emission material 5 was not 
formed and a process is carried out, if it put in another way. Moreover, when it judges that it is not going up at 
step S6, it progresses to step S7, and it judges whether the oxygen density started the fall from the reference 
value. The reference value in this case is the same as the case of step S6. 
[0036] 

Since C02 amount under exhaust air decreases, according to it, the oxygen density under exhaust air goes up in 
the temperature requirement (a degreeC-b"C) where C02 absorption emission material 5 absorbs C02, so that 
clearly from drawing 5 . On the other hand, in the temperature requirement (c degreeC-d"C) where C02 
absorption emission material 5 emits C02, since C02 amount under exhaust air increases, the oxygen density 
under exhaust air falls according to it. Processing of step S6 detects rise initiation of the oxygen density 
accompanying absorption initiation of C02, and processing of step S7 detects fall initiation of the oxygen 
density accompanying emission initiation of C02. This routine is finished when negative judgment of steps S6 
and S7 is carried out by each. 
[0037] 

When it judges that the oxygen density started the rise at step S6, "1" is set to an absorption flag by step S9 
which memorizes and follows RAM of ECUS by making into the absorption initiation temperature C of a 
degrees temperature of C02 absorption emission material 5 which progressed to step SS and was acquired at 
step S2 of this routine, and this routine is finished. While C02 absorption emission material 5 is absorbing C02 
by this, "1" will be set to an absorption flag, affirmative judgment of the step S4 will be carried out, and 
processing will progress to step SIO. 
[003 S] 

At step SI 0, it judges whether the oxygen density retumed to the above-mentioned reference value, and if it has 
not retumed, after progressing to step SI 1, acquiring the rate of absorption of C02 of C02 absorption emission 
material 5, matching the value with temperature and memorizing to RAM, this routine is finished. It has a 
relation with complementary oxygen density and C02 concentration, and from the amount of gaps from the 
reference value of an oxygen density, and the amount of the exhaust gas which passed the exhaust air 
purification catalyst 6 by this routine from the last routine, since the absorbed amount of C02 in C02 
absorption emission material 5 can be specified, the rate of absorption in the time can be calculated by doing the 
division of the absorbed amount by the time amount to this routine from the last routine. 
[0039] 

On the other hand, when it is judged that concentration retumed to the reference value at step SIO, it progresses 
to step SI 2, and by making into the absorption halt temperature C of b degrees temperature of C02 absorption 
emission material 5 acquired at the time, after resetting an absorption flag to "0" at step SI 3 which memorizes 
and follows RAM, this routine is finished. 
[0040] 

Even after an absorption flag is reset at step SI 3, by continuing heating C02 absorption emission material 5, the 
temperature of C02 absorption emission material 5 arrives at the temperature requirement (c degreeC-d"C) 
which emits C02, consequently step S7 is affirmed. And if step S7 is affirmed, processing will progress to step 
SI 4 of drawing 4 , "1" is set to an emission flag at step SI 5 which memorizes and follows RAM of ECUS by 
making into the emission initiation temperature C of c degrees temperature of C02 absorption emission 
material 5 acquired at the time, and this routine is finished. While C02 absorption emission material 5 is 
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emitting C02 by this, "1" will be set to an emission flag, consequently affirmative judgment of step S5 of 

drawing 3 will be carried out, and processing will progress to step S16 of drawing 4 . 

[0041] 

At step SI 6, it judges whether the oxygen density retumed to the above-mentioned reference value, and if it has 
not retumed, after progressing to step SI 7, acquiring the emission rate of C02 of C02 absorption emission 
material 5, matching the value with temperature and memorizing to RAM, this routine is finished. From the 
amount of gaps from the reference value of an oxygen density, and the amount of the exhaust gas which passed 
the exhaust air purification catalyst 6 by this routine from the last routine, since the burst size of C02 in C02 
absorption emission material 5 can be specified, the emission rate in the time can be found by doing the division 
of the btirst size by the time amount to tiiis routine from the last routine. 
[0042] 

On the other hand, when it is judged that concentration retumed to the reference value at step SI 6, it progresses 
to step 1 8, and by making into the emission halt temperature C of d degrees temperature of C02 absorption 
emission material 5 acquired at the time, after resetting an emission flag to "0" at step S19 which memorizes 
and follows RAM, this routine is finished. 
[0043] 

Since all the information that should be acquired by the study routine is specified, study is ended with 
processing of step SI 9, and a pyrogen unit 4 is controlled by activation of step SI 8 and processing of SI 9 after 
that according to C02 absorption emission control routine shown in drawing 6 R> 6. Moreover, drawing 3 and 
the study routine of drawing 4 are not performed in ECU8, unless the need for the releaming arises. 
[0044] 

By performing the above study routine, the absorption emission characteristic C of a degrees, i.e., absorption 
initiation temperature, as shown in drawing 2 , the absorption halt temperature C of b degrees, the emission 
initiation temperature C of c degrees, the emission halt temperature C of d degrees and the rate of absorption in 
each temperature in an absorption temperature requirement (a-b degreeC), and the emission rate in each 
temperature in an emission temperature requirement (c-d degreeC) can ** and specify as an actual exhaust-air 
purification unit 3. Thus, by referring to the acquired absorption emission characteristic by various kinds of 
routines explained below, the absorption and emission of C02 by actuation of a pyrogen unit 4 are controlled 
with high precision. 
[0045] 

In addition, although the property of C02 absorption emission material 5 was acquired in the example of 
drawing 3 and drawing 4 using the oxygen density under exhaust air, the back pressure of a flueway 2 changes 
with absorption and emission of C02, and the inhalation air content and MAP in the inhalation-of-air path 9 
also change in connection with it. For example, exhaust back pressure falls at the time of absorption of C02, an 
inhalation air content increases and a MAP declines. Therefore, there is a correlation as shown in drawing 5 also 
between absorption of an inhalation air content, a MAP, and C02 absorption emission material 5 and emission 
actuation. Therefore, with reference to the pressure of the inhalation air content which an air flow meter 10 
detects in steps SI 1 and SI 7 of drawing 3 and drawing 4 , or the intake manifold 1 1 which the intake-pressure 
sensor 12 detects, the absorbed amount and burst size of C02 are specified, and you may make it search for rate 
of absorption and the emission characteristic. 

Furthermore, since it has the correlation between absorption of C02 absorption emission material 5, and 
emission actuation as the exhaust air purification catalyst 6 order differential pressure was shown in drawing 5 , 
the differential pressure concerned may be acquired and the absorbed amount and bvirst size of C02 may be 
specified. 
[0046] 

Next, C02 absorption emission control routine of drawing 6 is explained. This routine is for operating a 
pyrogen unit 4 for the purpose of overheating prevention of the exhaust air purification catalyst 6, and is 
repeatedly performed with a predetermined period after warming-up completion of the exhaust air purification 
catalyst 6. ECUS functions as a burst size control means and an absorbed amount control means by performing 
the routine of drawing 6 . 
[0047] 

In the absorption emission control routine of drawing 6 , ECUS judges whether it is the condition that heating 
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operation of the exhaust air purification catalyst 6 is first carried out for the purpose of PM playback (oxidation) 
or playback of sulfur poisoning at step S21 . Heating here means temperature up processing of the exhaust air 
purification catalyst 6 performed by the fuel addition by the fuel supply system 7 etc. 
[0048] 

If it is not [ heating / be / it ] under operation in step S21, it will progress to step S22, and it judges whether it is 
less than F % to which the amount (following and C02 absorption total amount) of C02 absorbed by C02 
absorption emission material 5 was set as a threshold of a minimum. If it is less than F %, the calorific value of 
a pyrogen unit 4 will be controlled so that it progresses to step S23 and C02 absorption emission material 5 is 
maintained in an absorption temperature requirement (refer to the hatching field of drawing 7 ). On the other 
hand, when an absorption total amoxmt is F % or more in step S22 of drawing 6 , step S23 is skipped, 
[0049] 

Moreover, when the exhaust air purification catalyst 6 is heating operating in step S21, and progressing to step 
S24 and preventing overheating of the exhaust air purification catalyst 6, emission of C02 judges whether it is 
the need. For example, the temperature of the exhaust air purification catalyst 6 is detected or presumed, and 
when the temperature has exceeded tolerance, it is judged that C02 needs to be emitted. In addition, the need 
for overtemperature protection of having used C02 may be related with various conditions. 
[0050] 

When emission of C02 is judged to be unnecessary in step S24, it judges whether in continuing step S25, the 
engine 1 is operated in the overheating frequent occurrence field, i.e., the field which is easy to induce 
overheating in the exhaust air purification catalyst 6. And when operated in the overheating frequent occurrence 
field, a pyrogen unit 4 is operated so that C02 absorption emission material 5 may be held at low temperature 
more slightly than the emission initiation temperature C of c degrees. However, the difference with a retention 
temperature [ of C02 absorption emission material 5 ] and an emission initiation temperature [ C ] of c degrees 
is set up more greatly than the error amount of the temperature control of C02 absorption emission material 5 
by actuation of a pyrogen unit 4. If C02 absorption emission material 5 is held to such temperature, although 
there is no need, a possibility that C02 may be emitted will disappear from C02 absorption emission material 5 
with the error of control. In case emission of C02 is needed on the other hand, emission of C02 can be made to 
start immediately only by making the heating value of a pyrogen unit 4 increase slightly. 
[0051] 

When negative judgment is carried out at step S25, it progresses to step S27, and it judges whether it is less than 
F % to which C02 absorption total amount was set as a threshold of a minimum. If it is less than F %, the 
calorific value of a pyrogen unit 4 will be controlled so that it progresses to step S28 and C02 absorption 
emission material 5 is maintained in an absorption temperature requirement, and step S28 will be skipped at the 
time of F % or more. On the other hand, when it is judged at step S24 that C02 needs to be emitted, it 
progresses to step S29, and a pyrogen unit 4 is operated so that C02 absorption emission material 5 may be held 
in an emission temperature requirement (c degreeC-d"C). The combustion reaction in the exhaust air 
purification catalyst 6 is suppressed by C02 emitted at this time, and overheating of a catalyst 6 is prevented. 
[0052] 

And after one processing of steps S23, S26, S28, and S29 is performed, it progresses to step S30, and the 
subroutine for absorption total amount calculation of C02 is performed, it waits for the termination, and this 
C02 emission control routine is finished. 
[0053] 

C02 absorption total amount calculation subroutine called at step S30 is shown in drawing 8 . By performing 

this subroutine, ECUS is carried out as an absorbed amount presumption means yesterday. 

[0054] 

In the subroutine of drawing 8 , as for ECUS, the temperature of C02 absorption emission material 5 judges 
first whether it is an absorption temperature requirement at step SlOl . If it is an absorption temperature 
requirement, it will progress to step SI 02, and C02 absorbed-amount **C02add is computed from C02 
concentration in this side (upstream) of C02 absorption emission material 5, and the flow rate of exhaust gas. 
What is necessary is here, to specify the absorption coefficient of C02 from the flow rate and C02 rate of 
absorption of C02 absorption emission material 5 acquired by the study routine of drawing 3 , and just to 
calculate absorbed amoimt **C02add, since the flow rate of C02 which flows into C02 absorption emission 
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material 5 from C02 concentration and the flow rate of exhaust gas can be specified. 
[0055] 

After computing absorbed amount **C02add, it progresses to step SI 03, and C02 absorption total amount 
C02strgi at the time of this routine activation is calculated by the following formulas, and the acquired value is 
memorized to RAM of ECUS. In addition, C02strgi-1 is C02 absorption total amount calculated at the time of 
the last routine activation, 
[Equation 1] 

C02 strgi=C02strgi-l+**C02add 
[0056] 

On the other hand, when it is judged at step SI 01 that it is not an absorption temperature requirement, it 
progresses to step SI 04, and the temperature of C02 absorption emission material 5 judges whether it is an 
emission temperature requirement. If it is an emission temperature requirement, it will progress to step SI 05, 
and C02 burst-size **C02sub is computed from C02 concentration in this side of C02 absorption emission 
material 5, and the flow rate of exhaust gas. 

What is necessary is here, to specify the rate of emission of C02 from the flow rate and C02 emission rate of 
C02 absorption emission material 5 acquired by the study routine of drawing 3 , and just to calculate burst size 
**C02sub, since the flow rate of C02 which flows into C02 absorption emission material 5 from C02 
concentration and the flow rate of exhaust gas can be specified. 
[0057] 

After computing burst size **C02sub, it progresses to step SI 06, and C02 absorption total amount C02strgi at 
the time of this routine activation is calculated by the following formulas, and the acquired value is memorized 
to RAM of ECUS. 
[Equation 2] 

C02 strgi=C02strgi-l-**C02sub 
[0058] 

Moreover, when it is judged at step SI 04 that it is not an emission temperature requirement, it progresses to step 
SI 07, and absorption total amount C02strgi-1 calculated by the last routine is memorized to RAM as C02 
absorption total amount C02strgi at the time of this routine activation. 
[0059] 

The subroutine of drawing 8 is ended by calculating an absorption total amount in the above steps SI 03 and 

S106 or S107. 

[0060] 

In addition, the dependability of the operation value of an absorption total amount can be raised by using the 
absorption property and the emission characteristic which were acquired by drawing 3 and the study routine of 
drawing 4 by the routine of drawing 8 . In the routine of drawing 8 , C02 concentration and the exhaust gas 
flow rate in this side of C02 absorption emission material 5 may be surveyed by the sensor, and you may 
calculate from the operation control parameter of the engine 1 correlated with these values. 
[0061] 

Next, with reference to drawing 9 and drawing 10 , control of the target temperature of the exhaust air 
purification catalyst 6 by ECU8 is explained. In addition, while carrying out the temperature up of the exhaust 
air purification catalyst 6 by the fuel addition from a fuel supply system 7, or the rise of the exhaust-gas 
temperature of an engine 1 for regeneration of the exhaust air purification catalyst 6, ECU8 performs these 
control repeatedly. By performing these routines, ECU8 functions as a playback target temperature control 
means. 
[0062] 

In order to acquire information required for activation of control whenever [ catalyst temperature / of drawing 
10 ], ECU8 repeats and performs C02 emission frequency acquisition routine of drawing 9 with a 
predetermined period. By the routine of drawing 9 , it judges whether C02 absorption emission material 5 
started emission of C02 at step S41 first. For example, what is necessary is to supervise whether the 
temperature detected with the temperature sensor 13 changed from the outside of an emission temperature 
requirement into the emission temperature requirement, and just to judge with emission having been started, if 
there is such change. In continuing step S42, 1 is added to the counted value of the count of emission recorded 
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on RAM, and the mileage of the car from the time of the last routine activation is acquired at the following step 
S43. The emission hysteresis of C02 matches with mileage by processing of steps S41-S43, and it is acquired. 
It progresses to step S44 after this, the count of emission per predetermined imit mileage is detected, this is 
memorized to RAMS as C02 emission frequency of C02 absorption emission material 5, and a routine is 
finished. 
[0063] 

Next, a control routine is explained whenever [ catalyst temperature / of drawing 10 ], This routine is restricted 
when ECUS carries out the temperature up of the exhaust air purification catalyst 6 to a pyrosphere required for 
regeneration of PM oxidation, a dissolution of sulfixr poisoning, etc. by the routine besides illustration, and in 
order to control the target temperature in regeneration of a catalyst 6, it is repeatedly performed with a 
predetermined period. 
[0064] 

In the routine of drawing 1 , it judges whether ECUS is first operated in step S51 in the field which is easy to 
induce overheating [ in / in an engine 1 / the overheating frequent occurrence field 6, i.e., an exhaust air 
purification catalyst, ] (step S of drawing 6 it is the same £is that of 25). And a routine is finished, after 
progressing to step S52 and making catalyst target temperature increase, when not operated in an overheating 
frequent occurrence field. The service condition of an engine 1 is adjusted so that the quantity of the fiiel 
addition from a fiiel supply system 7 may be increased or the temperature of exhaust gas may rise by this, 
[0065] 

On the other hand, when operated in the overheating frequent occurrence field in step S51, it progresses to step 
S53, and it judges whether there is more emission frequency of C02 than the predetermined count of 
permission. When emission frequency is below a count of permission, it progresses to step S54, and catalyst 
target temperature is maintained to the present temperature, and a routine is finished. On the other hand, it 
judges that it is the catalyst 6 which overheating tends to produce when there is more C02 emission frequency 
than the count of permission at step S53, and it progresses to step S55 and current target temperature judges 
whether it is the minimum of the target temperature in regeneration. And if it is not a minimum, it will progress 
to step S56, catalyst target temperature will be reduced, and a routine will be finished, 
[0066] 

When it is judged as the minimum of target temperature at step S55, it progresses to step S57, and the amount 
of energy per [ which is supplied to the exhaust air purification catalyst 6 ] unit time amount is restricted, and a 
routine is finished. The amount of rises of the exhaust gas temperature specifically realized by the fiael quantity 
per unit time amount and the control of the operation parameter of an engine 1 which are added from a fuel 
supply system 7 is restricted smaller than the usual case, when affirmative judgment of step S55 is carried out, 
the target temperature at the time of regeneration is fallen to a minimum ~ also making — since it means that a 
catalyst 6 is overheated and emission of C02 is repeated frequently, a possibility that the temperature control 
precision of a catalyst 6 might deteriorate, or abnormalities may be started is high. In such a case, if the amount 
of supply energy is restricted by processing of step S57, overheating of a catalyst 6 can be prevented certainly. 
[0067] 

Since it is arranging along the direction where exhaust gas flows with the above operation gestalt in order of a 
pyrogen unit 4, C02 absorption emission material 5, and the exhaust air purification catalyst 6, the heat which 
the pyrogen unit 4 generated can be efficiently given to C02 absorption emission material 5, and C02 
absorption emission material 5 can be promptly heated with little heat energy. However, as it is not limited to 
the gestalt of drawing 1 , for example, is shown in drawing 1 1 (a), these arrangement may be arranged along the 
flow direction of exhaust air in order of C02 absorption emission material 5, a pyrogen unit 4, and the exhaust 
air purification catalyst 6, and may constitute the exhaust air purification unit 3. According to the layout of 
drawing 1 1 (a), not only the catalyst 6 but overheating of a pyrogen unit 4 can be controlled by C02 to which 
the heat generated with the pyrogen unit 4 could be transmitted to C02 absorption emission material 5 by heat 
conduction or radiation, and C02 absorption emission material 5 emitted it. 
[0068] 

Moreover, as shown in drawing 1 1 (c), two or more (drawing two) connection of the exhaust air purification 
unit 3 of drawing 1 may be carried out. Of course, two or more exhaust air purification units 3 of drawing 1 1 (a) 
may be connected. In this case, since a pyrogen unit 4, C02 absorption emission material 5, and the exhaust air 
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purification catalyst 6 are discretely arranged along the flow direction of exhaust air, if it sees as a whole, the 
bias about each equipments 4 and 5 and arrangement of a catalyst 6 will become small, and the local bias of the 
temperature depressor effect by emission of C02 can be suppressed. 
[0069] 

Moreover, as shown in drawing 1 1 (c), by turns, the exhaust air purification catalyst 6 may be arranged most 
down-stream, and the exhaust air purification unit 3 may be constituted [ pyrogen unit 7 4/ C02 absorption 
emission material 5 and / two or more ]. According to this layout, C02 absorption emission material 5 can be 
efficiently heated from the pyrogen unit 4 of both the upstream and the downstream, and overheating of a 
pyrogen unit 4 can be prevented by C02 from C02 absorption emission material 5. 
[0070] 

Furthermore, as shown in drawing 1 1 (d), a pyrogen unit 4 and C02 absorption emission material 5 are unified, 
and it arranges to the upstream of a flueway 2, and it may separate from these to the downstream of a flueway 2, 
the exhaust air purification catalyst 6 may be arranged, and one exhaust air purification unit 3 may be 
constituted. While heating a pyrogen unit 4 and C02 absorption emission material 5 using the heat of the hot 
exhaust gas immediately after the discharge from an engine 1 by bringing a pyrogen unit 4 and C02 absorption 
emission material 5 close to an engine 1 according to such a configuration, the exhaust air purification catalyst 6 
can be kept away from an engine 1 , and an extremes-of-temperature rise of the catalyst 6 by exhaust gas can be 
controlled. Moreover, since it can lead to the exhaust air purification catalyst 6 after mixing to homogeneity 
exhaust gas and C02 emitted from C02 absorption emission material 5, there is no possibility ttiat the 
temperature depressor effect by C02 may incline locally in a catalyst 6, and the stable temperature depressor 
effect is acquired, 
[0071] 

(2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained. However, in this operation 
gestalt, the same reference mark is used for an intersection with the 1 st operation gestalt, and those detailed 
explanation is omitted. As shown in drawing 12 (a), with this operation gestalt, a flueway 2 branches to 1st path 
20a which passes C02 absorption emission material 5, and 2nd path (detour means) 20b which bypasses C02 
absorption emission material 5, and the inlet valve 21 and the outlet valve 22 are formed in a part for those tees, 
respectively. By carrying out the rotation drive of the valve element 21b by actuator 21c a core [ supporting- 
point 21a ], an inlet valve 21 can be adjusted to the opening of the arbitration between the closed position (a 
continuous line shows.) which closes 1st path 20a and opens 2nd path 20b, and the open position (a fictitious 
outline shows.) which opens 1st path 20a and closes 2nd path 20b. Moreover, an outlet valve 22 can be adjusted 
to the opening of the arbitration between the open positions (a fictitious outline shows.) which close 1 st path 
20a, open 1st path 20a for 2nd path 20b with all opening-and-closing ****** continuous line shows.), and 
close 2nd path 20b by carrying out the rotation drive of the valve element 22b by actuator 22c a core 
[ supporting-point 22a ]. The opening of the valve elements 21b and 22b of these valves 21 and 22 is controlled 
by ECUS. 
[0072] 

Furthermore, the pressure sensors 23 and 24 and temperature sensor 13 which detect the pressure before and 
behind C02 absorption emission material 5 are formed in 1st path 20a. In addition, although the exhaust air 
purification catalyst 6 was installed down-stream rather than the outlet valve 22, the illustration omitted it. The 
front stirrup of C02 absorption emission material 5 of 1st path 20a may be installed behind, and a pyrogen unit 
4 may be installed in the flueway 2 of the upstream rather than an inlet valve 21 . 
[0073] 

According to the above configurations, three functions of the change of the path through which (1) exhaust gas 
passes, adjustment of C02 amount emitted from the (2) C02 absorption emission material 5, and adjustment of 
the surrounding pressure of the (3) C02 absorption emission material 5 are realizable by using an inlet valve 21 
and an outlet valve 22. For example, if the opening of an inlet valve 21 and an outlet valve 22 is set as a close 
by-pass bulb completely, respectively, the whole quantity of exhaust gas will pass 2nd path 20b, and if the 
opening of an inlet valve 21 and an outlet valve 22 is set as full open, respectively, the whole quantity of 
exhaust gas will pass 1st path 20a. Moreover, by setting an inlet valve 21 and an outlet valve 22 as the location 
of the arbitration between a close by-pass bulb completely and full open, the flow rate of the exhaust gas which 
passes 1st path 20a, and the exhaust gas which passes 2nd path 20b can be changed, and the flow rate of C02 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/3/2005 



JP,2004-270477,A [DETAILED DESCRIPTION] 



Page 13 of 16 



emitted to the down-stream flueway 2 rather than an outlet valve 22 can be changed from C02 absorption 
emission material 5. Therefore, an inlet valve 21 and an outlet valve 22 can function as a flow rate adjustment 
means, respectively. 
[0074] 

Furthermore, when it is made to lead the whole quantity of exhaust gas to 1st path 20a by considering opening 
of an inlet valve 21 as full open, an outlet valve 22 can be operated as an exhaust air diaphragm means, and the 
pressure of 1st path 20a can usually be raised rather than the pressure at the time (that is, pressure when 
extracting the flow of exhaust gas neither by the inlet valve 21 nor the outlet valve 22). The pressure of 1st path 
20a in that case changes according to the opening from the closed position of an outlet valve 22. 
[0075] 

Next, in order to control absorption and emission of C02 of C02 absorption emission material 5 using the 
above-mentioned function of an inlet valve 21 and an outlet valve 22, drawing 13 explains an example of the 
processing which ECUS performs. 
[0076] 

As for drawing 13 , the opening control routine of an engine 1 (refer to drawing 1 ) which ECUS performs 
repeatedly with a predetermined period working is shown. In this opening control routine, ECUS judges 
whether C02 emission conditions are first filled with step S201 . It is included in conditions that the temperature 
which C02 emission conditions are conditions required in order that C02 absorption emission material 5 may 
emit C02, for example, is detected with a temperature sensor 13 is in an emission temperature requirement (c 
degreeC-d"C of drawing 2 ). 
[0077] 

When it is not emission conditions at step S201, it progresses to step S202, and it judges whether C02 
absorption total amount has reached the predetermined upper limit. If it has not reached, it progresses to step 
S203, and the target preassure force in the circumference of C02 absorption emission material 5 is computed. 
When C02 absorption total amount has reached the upper limit at step S202, it progresses to step S209 and the 
opening of an inlet valve 21 and an outlet valve 22 is determined as a close by-pass bulb completely, 
respectively. In order to raise C02 rate of absorption in C02 absorption emission material 5, it is desirable for 
the pressure of 1st path 20a to be high, but if long duration maintenance of the condition that a pressure is high 
is carried out, un-arranging [ which it is called fuel consumption aggravation ] will arise. Then, it is for setting 
up the target preassure force more highly comparatively, making C02 absorb for a short time until C02 
absorption total amount reaches sufficient amount, and usually returning the target preassure force to the 
pressure at the time after that. 
[007S] 

After computing the target preassure force at step S203, it progresses to step S204, the surrounding current 
pressure of C02 absorption emission material 5 is acquired using pressure sensors 23 and 24, the deflection of 
the target preassure force and a current pressure is computed at continuing step S205, the amoiint of adjustments 
of the opening of an outlet valve 22 according to pressure deflection is further computed at step S206, and the 
opening of an outlet valve 22 is determined based on the calculation result. For example, opening is changed 
and the pressure of 1st path 20a is heightened so that the amount of apertures from the closed position of an 
outlet valve 22 may become smaller to the target preassure force, if a current pressure is small. Then, the 
opening of an inlet valve 21 is determined as full open at step S207. 
[0079] 

When it is C02 emission conditions in step S201, it progresses to step S20S, and it judges whether emission of 
C02 is demanded based on the condition of the exhaust air purification catalyst 6. When not demanded, it 
progresses to step S209, and the opening of an inlet valve 21 and an outlet valve 22 is determined as a close by- 
pass bulb completely, respectively. 
[OOSO] 

On the other hand, when C02 emission is demanded at step S208, it progresses to step S210 of drawing 14 , 
and the target flow rate (target passage capacity) of the exhaust gas which should pass 1st path 20a is computed. 
Target passage capacity is fluctuated according to the condition of the exhaust air purification catalyst 6 so that 
there may be too many burst sizes of C02 from C02 absorption emission material 5 and the exhaust air 
purification catalyst 6 may not be cooled superfluously. Next, it progresses to step S21 1 and the current flow 
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rate of the exhaust gas which passes C02 absorption emission material 5 is acquired using the pressure before 
and behind C02 absorption emission material 5 which pressure sensors 23 and 24 detect. Then, the deflection 
of the current flow rate to target passage capacity is computed at step S212, the amount of adjustments of the 
opening of an inlet valve 21 according to the deflection of a flow rate is further computed at step S213, and the 
opening of an inlet valve 21 is determined based on the calculation result. At continuing step S214, it is decided 
that it will be the location which both neutral, i.e., 1st path, 20a and 2nd path 20b are almost equal, and opens 
the opening of an outlet valve 22. 
[0081] 

The opening determined by after steps S207 and S209 or processing of S214 progressing to step S215 of 
drawing 13 as mentioned above is directed to the actuators 21c and 22c of each valves 21 and 22, and this 
routine is finished. 
[0082] 

In the above opening control routine, it is not in the condition that C02 absorption emission material 5 emits 
C02, and if the C02 absorption total amount has not reached an upper limit, either, the opening of an inlet 
valve 21 and an outlet valve 22 is adjusted so that the pressure of 1st path 20a may rise by processing of steps 
S202-S207, and thereby, absorption of C02 comes to be performed for a short time. Moreover, since the 
amount of the exhaust gas which passes 1 st path 20a is adjusted as a proper quantity of C02 emitted to the 
exhaust air purification catalyst 6 in step S2 10-2 14 when emission of C02 is required, the supercooling of the 
catalyst 6 by the oversupply of C02 can be prevented. Furthermore, since processing progresses to S209 fi"om 
step S208 and the whole quantity of exhaust gas passes 2nd path 20b when emission of C02 becomes 
unnecessary, supply of C02 from C02 absorption emission material 5 to the exhaust air purification catalyst 6 
can be suspended promptly. 
[0083] 

In addition, with the 2nd operation gestalt, although the inlet valve 21 and the outlet valve 22 were used 
together, as are shown in drawing 15 and only an inlet valve 21 is shown in drawing 16 , only an outlet valve 22 
may be formed. In the example of drawing 15 , although the function of (3), i.e., the surrounding pressure of 
C02 absorption emission material 5, cannot be raised, the change (function of (1)) of the exhaust gas path 
between 1st path 20a and 2nd path 20b by opening adjustment of an inlet valve 21 and adjustment ((2) 
functions) of C02 burst size from C02 absorption emission material 5 are realizable. Moreover, although it is 
unrealizable to raise the surrounding pressure of C02 absorption emission material 5 also in the example of 
drawing 16 ((3) functions) The change (function of (1)) of the exhaust gas path between 1st path 20a and 2nd 
path 20b by opening adjustment of an outlet valve 22 and adjustment ((2) functions) of C02 burst size from 
C02 absorption emission material 5 are realizable. 
[0084] 

Moreover, an outlet valve 22 is adjusted to the opening of the arbitration between the closed position 
(continuous-Hne location of drawing) which closes the both sides of 1st path 20a and 2nd path 20b to the 
downstream of a flueway 2, and the open position (fictitious-outline location of drawing) which opens 1st path 
20a and closes 2nd path 20b, as shown in drawing 17 . In this case, although the function of (1) mentioned 
above since 1st path 20a was not able to be closed and it was not able to open only 2nd path 20b is unrealizable 
Adjustment ((2) functions) of the flow rate between 1st path 20a and 2nd path 20b and the pressure buildup ((3) 
fianctions) of 1st path 20a are realizable with opening adjustment of valve element 22b. Furthermore, as shown 
in drawing 1 8 , the outlet valve 22 shown in drawing 17 and the inlet valve 21 of drawing 12 , drawing 1 5 , and 
drawing 16 may be combined. In the example of drawing 18 , if an inlet valve 21 is made into a close by-pass 
bulb completely and an outlet valve 22 is set as the opening between a closed position and an open position, all 
the functions of (1) - (3) which mentioned only 2nd path 20b above since exhaust gas flowed are realizable. 
[0085] 

As shown in drawing 1 9 , to a flueway 20 Furthermore, 1st path 20a - the 20n of the n-th path However, n 
prepares three or more natural number) and C02 absorption emission material 5 is installed in all path 20a-20n- 
1 except any one path (the 20n of the n-th path). (~ And it is good also as a configuration which formed the 
outlet valve 22 as a selection means in the outlet side of all the paths in which those C02 absorption emission 
material 5 was installed. According to such a configuration, at the time of absorption of C02, if C02 absorption 
emission material 5 of 1st path 20a reaches to an upper limit, the outlet valve 22 can be closed, and C02 
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absorption emission material 5 which makes the condition of opening 2nd path 20b and making the C02 
absorption emission material 5 there absorb C02 absorb C02 can be chosen suitably. If the absorption property 
of C02 absorption emission material 5 of each path is the same, the absorption emission rate of C02 as the 
whole equipment will improve. Moreover, the absorption temperature requirement of C02 absorption emission 
material 5 arranged at each path is shifted mutually, and you may make it lead exhaust gas to the path which can 
absorb C02 most efficiently to the temperature of exhaust gas altematively. Furthermore, an outlet valve 22 
may be controlled so that exhaust gas passes through the path which can emit C02 most efficiently [ in view of 
the present temperature ] at the time of emission of C02. 
[0086] 

This invention is not limited to the above operation gestalt, but may be carried out with various gestalten. For 
example, the purge of this invention may be appHed not only to a diesel power plant but to a gasoline engine. 
The purge of this invention is applicable to both an internal combustion engine and an extemal combustion 
engine. 
[0087] 

[Effect of the Invention] 

By according to this invention, operating condition adjustment means, such as a pyrogen unit, and holding C02 
absorption emission means in the 2nd condition, as explained above C02 amount in exhaust gas can be made to 
be able to increase, overheating of an exhaust air purification catalyst can be suppressed, and C02 in exhaust 
gas can be stored in C02 absorption emission means in preparation for future emission by holding C02 
absorption emission means in the 1 st condition on the contrary. And when C02 is absorbed with C02 
absorption emission means, oxidation reaction of CO in an e^diaust air purification catalyst can be promoted, 
and exhaust air emission can also be improved. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the purge of the exhaust gas concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] Drawing showing the relation between the temperature of C02 absorption emission material of 
drawing 1 , and the rate of absorption of C02. 

[Drawing 3] The flow chart which shows the procedure of the absorption emission characteristic study routine 

which ECU of drawing 1 performs. 

[Drawing 4] The flow chart following drawing 3 . 

[Drawing 5] Drawing showing the correlation of the absorption emission characteristic of C02 absorption 
emission material of drawing 1 , and an exhaust air oxygen density, an inhalation air content, an intake manifold 
pressure and catalyst order differential pressure, 

[Drawing 6] The flow chart which shows the procedure of C02 absorption emission control routine which ECU 
of drawing 1 performs. 

[Drawing 7] Drawing showing the correlation of the C02 absorption total amount of C02 absorption emission 
material and the temperature control range which are realized by the routine of drawing 6 . 
[Drawing 8] The flow chart which shows the procedure of C02 absorption total amovmt calculation routine 
which ECUS of drawing 1 performs as a subroutine of drawing 6 , 

[Drawing 9] The flow chart which shows the procedure of C02 emission frequency acquisition routine which 
ECU of drawing 1 performs. 

[Drawing 1 0] The flow chart which shows the procedure of a control routine whenever [ catalyst temperature / 
which ECU of drawing 1 performs ]. 

[Drawing 11] Drawing showing the modification about the layout of a pyrogen unit, C02 absorption emission 
material, and an exhaust air purification catalyst. 

[Drawing 12] Drawing showing the configuration of the 2nd operation gestalt which formed the detour means 
in the flueway. 

[Drawing 13] The flow chart which shows the procedure of the opening control routine which ECU performs in 
the 2nd operation gestalt. 

[Drawing 14] The flow chart following drawing 1 3 . 

[Drawing 15] Drawing showing the configuration which prepared only the inlet valve. 
[Drawing 16] Drawing showing the configuration which prepared only the outlet valve. 
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[Drawing 17] Drawing showing other examples of an outlet valve. 

[Drawing 18] Drawing showing other examples which put the inlet valve and the outlet valve side by side. 
[Drawing 19] Drawing showing the example which put side by side two or more C02 absorption emission 
material. 

[Description of Notations] 

1 Diesel Power Plant 

2 Flueway 

3 Exhaust Air Purification Unit 

4 Pyrogen Unit (Condition Adjustment Means) 

5 C02 Absorption Emission Material (C02 Absorption Emission Means) 

6 Exhaust Air Purification Catalyst 

7 Fuel Supply System (Catalyst Regeneration Means) 

8 Engine Control Unit (Burst Size Control Means, Property Study Means, Absorbed Amount Control Means, 
Playback Target Temperature Control Means, Absorbed Amount Presumption Means) 

20b The 2nd path (detour means) 

21 Inlet Valve (Flow Rate Adjustment Means) 

22 Outlet Valve (Flow Rate Adjustment Means, Exhaust Air Diaphragm Means, Selection Means) 
[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
daxnages caused by tbe use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[ Drawing 4 ] 




[ Drawing 5 ] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 15] 
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[Drawing 16] 
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[Drawing 171 
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[Drawing 18] 
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[Drawing 19] 
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